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10 PURPOSE 

Tha document descnbes procedures that w11 be used at the Rocky Flats Envmunental Technology Site (WETS) to 

plug and abandon (P&A) tmcholes completed by use of a dnll ng or small diameter holes completed by a GeoprobdD 

or slmilar type qwpmcnt (push method) PIugghg refers to the physical process of fillmg the hole with grout while 

abandonment refers to the complmon and documcntat~on of the proaduns used. 

For the purpose of tbIS document, a borehole IS defined as a ground pcnctrat~on that IS dnlled, or m the case of a 

GeoprobeB mlms the push sample mahod, for the pmary purpose of obtammg geologic and cnvuonmcntal 

mformaam Generally a borehole WIU proW retneval of cores, cutbngs, and gcophyslcal data Boreholes may be 
u n d  or pam8lly or filly cased. m addnsses the a b m h l r n ~  of baehoks rmmcduuely after completion of 

dnlllng, therefon the depth, duuneter, and ather feahnes of the borehok wfl be known Unkss the status of a 

borehole hok IS changed, It wll be plugged and abpndoned Unmediaacly afkr the desired data arc collected 

2 0  SCOPE 

Ths document, whch supersedes procedurr No GT 05 consMutcs a Standard Opaaturg Frocdwe (SOP) that applies 

to all Rocky Mountam Rcmcdmacm services (RMRS) personnel and subcontrrton cuduXmg borehole mvcsugattons 

and abandments at the RFETS The pmxdum h b e d  herein wdl be followed whenever bonhok abandonments 

and/orassoc~actlvmesartbemgperformed. 

The status of a borehole or GeoproW borehole may be changed to that of a well For the purpose of thts SOP a well 

is defined as a surface penetrat~on dnlled for the purpose of mstalhg a water well ( l e ,  for momtoring and/or 

produrnon) or a cased penetraaon deJlgned to 0bta111 piemmc mfomahon Abandonment of wells follows m n t  

procedures and IS adQessed m SOP RMRS/OPS-PRO 122 Phrgslng and Abendonment of Wells Abandonment of 

previous ground pcm&at~rn of unknown status IS ais0 addnssed m SOP RMRS/OPS-PRO 122 

3 0  REQUIREMENTS 
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abandonment of boreholes 
‘ 0  

3 1 PERSONNEL OUALIFICATIONS 

Personnel overseemg the pluggmg and abandonment of boreholes will be geologists geotechnical engmeers or field 

technicians with an appropnate amount of applicable field expenence or on the job trammg under the supervision of 

another qualified person 

Personnel perfonnmg these procedures are requlred to have completed the mitial40-hour OSHA classroom trammg 

that meets Department of Labor Regulation 29 CFR 1910 120(e)(3Xi) and must mamtam a current trammg status 

by completmg the appropnate 8-hour OSHA refresher courses 

Pnor to conducting borehole abandonment operations and other related work personnel are r e q u d  to have a complete 

understandmg of the procedures dexnbed withm thls and c e m n  related SOPS Personnel will receive specific trammg 

regardmg these procedures as necessary 

3 2  MATERIALS AND EOUIPMENT 

The followmg matenals and equipment will be requred to abandon boreholes dnlled by an auger or conventional 

rotary dnll ng 

0 

Dnll ng and associated equipment 

Reduced pH bentonite grout (Amencan Colloid Pure Gold, or approved equivalent) 

Cement bentonite grout proporhoned as 1 sack (94 pounds) of Portland cement, 5 pounds of powdered 

bentonite and appmxlmately 8 gallons of potable water 

Portable metal tanks for flushmg and mutmg 

High pressure steamer/sprayer 

Phosphate-k lab-grade detergent (e g Liqumox) 

Drums for contamment of borehole effluent and sedunent 

Weighted tape measure 
Mmor and/or flashhght 

Health and safety momtonng equipment and personal protccuve eqwpmcnt accordmg to the 

Health and Safety Plan 
WelYBorehole Abandonment Fom (PRO 1 17A Rev 0) 

RMRYOPS PRO I17 (REV 0)(01/19KJ9) 
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0 Black waterproof (permanent) marlung pens 

For small diameter borehole abandonmats (e g Geopmbe@ type holes) the followmg mrrtmals and equipment will be 

requd 

0 

0 

0 

D e l ~ a r ~ w e t e r  

Granular bentone for upper hydmtmhpphc mt (UHSU) holes 

Bentomtc grout and grout pump fix lower hydrosbattsraplllc urut(LHSU) holes 

M y  Field Acavlty Report fxm ( See SOP RMRWOFSPRO 124) 

4 0  PROCEDURES 

Wpment  for pluggmg and abendonmg boreholes wil be used aaordmg to the ruptremm of SOP RMRS/OPS 

PRO 114, DAhg and Sampkng Usmg Hollow-Stem Auger and Rotary DnUmg and Rock Cormg Techtuques These 

requvemcnts mclude the use of concammant-kc lubncants only (1 e pure vegecabic d) and v19uBi monitonng of 

equipment for hydraulic and/or fuel or oil ladcs All proceduns will be conducted accodmg to the applicabk Health 

and safety Plan If n-, p j a - s p e c f i  reqummcnts will be addressed lil a wuic plan 

-. 
A grouted suhx  casmg may have been placed m some boreholes pnor to complehon of M m g  (see SOP 

RMRS/OPS-PRO 114 M l m g  and Samplmg Usmg Hollow-Stem Auger and Rotary Dnlhng and Rock Coring 

Techniques) Steel cas- unll be Icmovcd dutvlg borehole abandonmat. PVC casm may be left m piace except for 

theupper1to3feawhenamsatgrourvntlbepleced. S t e c l c a r m g u n l l b e ~ a f t e r r e m o v a l  

Abandonment procedures must not allow croaammmatlon thm the alhrvrrrm mtothe bedmclcorsurhcc soils This 

will requm groubng the porhon of borehole u1 bedrock pnor to cas* removal. If d&iudtm arc encountered 

rcmovmg c851l1& linther measus, such as oveddlmg, may be m q u d  accdmg to SOP RMRs/ops-PRO I22 

Pluggmg and Abandonment of Wells 

Pluggmg wll mvolve placmg kntontte grout by a tremie pipe pitmed at the bottom of the hole The grout will be 

m a d  m a powered mechlllllc81 grout mlxa d g  to the mam&tu&s recanmendatmu ?he gmu! will contam 

at least 30 percent sol& by weight aadhrve a mmuuum densrty of9 9 pounds per gallon afteamlxmg, A mud balance 

wdl be used to check the grout dsasay for ea& borehole pnorto pumpmg 'zhc groutvvlll be irenucd usmg a side 

a dlschargeamleplpe The tnmre ptpecallbe mlselidrang groutm& butltvvlllbe mamtamedseveral fietbelow the 

I17 geV O M O U I O  
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upper level of the grout The grout will be pumped until anv other fluids have been displaced fiom the hole and a 
undiluted grout is observed flowmg fiom the hole After 

Settlement of the bentonite grout, the hole will be cleaned out to a depth of approxmately 1 to 3 feet and a cement 

bentonite grout cap will be placed fiom the ground surface to a mmmum depth of 1 foot This cement bentonite grout 

cap can be formed usmg a round concrete form of 6 to 8 mches m diameter and will be mstalled after 24 hours or more 

to allow for pnmary grout settlement The top of the cap will be slightly doomed, and will conform to ground surface 

If the mitial grout settlement is 3 feet or more the upper grout surface will be rehydrated by addmg water and waitmg 

approxmately 30 mmutes pnor to placmg the cement bentonite grout cap Alternatlvely the dehydrated grout may be 

removed A metal cap with the borehole ID and survey mformation will be embedded tn the cement bentonite grout 

The followmg lnformanon will be mcnbed m the cap See the Field Samplmg Plan (FSP) for survey requvements 

The tremie pipe will then be removed from the hole 

Boreholenumber 

S w e y  coordmates 

Date 

All fluids dlsplaced from the borehole dunng groumg will be collected and handled accordmg to SOP RMRS/OPS 

PRO 128 Handlmg of Purge and Development Water and SOP RMRS/OPS-PRO 115, Monitonng and Contamenting 

Dnllmg Fluids and Cuthngs This will requm provisions at the ground surface to collect fluid, such as surface casmg 

dischargmg mto a tank In very deep boreholes when large quantities of fluids are antlcipated more elaborate measures 

such as gradmg the area and consmcung lmed pits, may be requued to conuol dlsplaced envuonmental matenals This 

will be addressed m a project-specific work plan 

Upon completion of pluggmg the ng and associated equipment will be decontammated accordmg to SOP RMRS/OPS 

PRO 127 Field Decontammatlon m o n s  and SOP RMRS/OPS PRO 070 Decontammnon of Heavy Equipment 

at Decontammatlon Facilitles Remmmg envuonmental matenals will be handled accordmg to SOP RMRs/OPS 

PRO 1 15 'Monitonng and C o n m e n m g  Dnllmg Fluids and Cuthngs The ground surface at the site will be restored to 

near ongmal lmes and grades Landscapmg andor pavement will be replaced 

4 2 Push-Method Borehole Abandonment3 

Small diameter boreholes used to collect geologic or envuonmental samples wdl be lnsEalled usmg the equipment and 

procedures covered ln SOP-RMRS/OPS-PRO 124, Push Subsrlrface Sod Samphg Unless a small diameter borehole 

is converted to a piezometer or small diameter monitor well by d l m g  small dnmeter well casrng the hole will be 

abandoned unmedntely after completion If converted to a well or piezometer it will eventually be abandoned usmg 

RMRYOPS PRO I I7 (REV 0)(01119/99) 

e 
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one of the methods covered under SOP RMRS/OFS-PRO 122 Pluggmg and Abandonment of Wells 

Boreholes used for the collmon of sampks only will be abandoned u n m h l y  after completion of the hole If  the 

borehole penetrates the alluvium weathered bedrock, or unweathered bcdmck clayssone it wll be backfilled 

with granular bentonrte and hydratad with demued or drsalled water or fmnahon water lf the hole contams water If 

the hole 1s collared mconcnte the benume should be kkfilledtothe baseofthecuncme, andtheupperporhon of 
the hole filled wah concrete patch cement ?he same procedure4tphCS to hob collarsd m asphait, except the upper 

porhon of the hole wdl be filled wah esphaIt patch matenaL 

If a sample collcctm borehole parates both the UHSU and a confined bedrock aqrufer (LHSU), wdl be backfilled 

with benwte groutusmg agrout pump, hose andopen endedtnmle plpe Thehole wdl be fillui fiwn the bottom up 

as the ucmie pipe u withdrawn from the hole Ifthe hole IS collard m ctmcrete or asphsrs the same proccdm as above 

will be followed. 

Bccause ofthe small b e t a  ofthe push-method sampllng holes, the muumal surbcc dmrbmx, and the lack of 
downhole waste materials, the bonholes wdi not be marked vvlth a marker Ihe l o c a t ~ n s  wll be surveyed 

usmg the site GPS spec& and equtpmens and the coordmates and e- musmm to the RMRS GIS &vision 

to update the RFETS borehole mnp 

5 0  DOCUMENTATION 

Infomation requved by thu SOP will be documented on the Borehok Log Form PRO lOlA (see SOP RMRS/OPS 

PRO 101) and the WelyBorehole Abanchmmt Form (Form PRO 1 lfA), and the Daily Field Acavity Report form 

r e q d  for GeoprobeaD type OPaatKwJ (sce SOP RMRS/OPS-PRO 124) In sttustKRu whem mom thaa one bonng IS 

abandoned per day per dnll ng, at least one form will be compktedperbomg. Thcbomg logwll mclude mformation 

EnvhmtmtW maf8Mls haudlmg Wlll be 

documented accodmg to SOP RMRSKIPS-PRO 115, Manaonng and C o d n c m q  D d h g  Fluids and Cmgs 

Both the Well/Borehole Abadanmcnt Fonn Report and the Dally Field Acrivdy Repart will mchde, but arc not 

l~nlted to the followmg lnfannaaoa and have space for comments and docrnnawboa of genad obwatms 

on subsurface matenal classtkatm, -, and lithology 
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e e Geologist and other crew members (with subcontractors) 

Equipment descnptlons (ng tremie pump etc ) 

Borehole depth and diameter 

Water level m borehole pnor to abandonment (if any) 

Volume of grout placed 

Type length and diameter of casmg removed (if applicable) 

Type depth and diameter of casmg left m place (if applicable) 

Surface seal mfonnatlon (date set and depth) 

Chronological record of activitles 

Copies of Fonn PRO 1 17A should be transmitted to the GIS divlsion of RMRS for the update of maps 

6 0  REFERENCES 

6 1 SOURCE REFERENCES 

The followmg is a list of references reviewed pnor to the w t m g  of this procedure 

A ComDendium of SuDerfund Field ODeratlons Methods EPN540R 87100 1 December 1987 

Guidance for Conductmiz Remedial Investwatlons and Feasibility Studies Under CERCLA Intern Fmal 

EPA/540/G 891004 October 1988 

RCRA Facility Investlaanon Guidance Interm Fmal May 1989 

RCRA Groundwater Monitonna Techmcal Enforcement Guidance Document EPA OSWER 9950 1 Washmgton 

D C September 1986 

6 2 INTERNAL REFERENCES 

Related SOPS cross-referenced by thls SOP an as follows 

e SOP RMRS/OPSPRO 070 Decontammation of Heavy Equipment as Decontammaaon Faclliaes 

SOP FO 9 Handmg of Residual Samples 

RMRYOPS PRO 1 I7 (REV O)(Ol/lW99) 
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a! 

? 

a SOP Rh4RS/OPSPRO 10 1, Loggmg Alluvial and Bedrock Materials 

SOP RMRS/OPS-PRO 102 BO&O~C C l m g  

SOP RMRS/OPSPRO 114 Dnlluig and ~ ~ I I I Q  USmg HoI~ow-S@~II A- and Rotary h l h g  and 

Rock Conng Techniques 

SOP RMWOPSPRO 1 1 5 , M m  and Contrunenzlng h.llltng FIu& and Cutbngs 

SOP RMWOPSPRO 122, Pluggmg and Abandonment of Wells 

SOP RMRS/OPS-PRO 124, Push Subsrnfece Sod Samplmg 

SOP RMRS/OPS-PRO 127, F ~ l d  DeconeammstMn Operahons 

SOP RMRS/OPS-PRO 128, H a d q  of and Development W m  
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

L! S DEPARTMENT OF ENERGY 

FORM PRO 117A (REV 0) 

WELL / BOREHOLE ABANDONMENT FROM 

LOCATION CODE 
PROJECT YAME 

DATE 
SUBCONTRACTOR 

CONSTRUCTED DEPTH (FT) 
FIELD DEPTH (FT) 
NUMBER OF SCREENS 

BORING DIAMETER (IN) 
WATER LEVEL (FT) 

SCREEN TYPE(S) 
SCREEN DIAMETER@) 
SCREENED INTERVALS (FT) 
STICK UP OR FLUSH MOUNT 
PENETRATES CONFINING LAYERS (YM) 
AQUIFERS MONITORED 
REASON FOR ABANDONMENT 

Abandonment Specifics (as applicable) 

ABANDONMENT START DATE END DATE 
FIELD BOOK ID NUMBER 
WEATHER CONDITIONS 
GEOLOGIST 
SITE PERSONNEL 

PAGE NuMBER(S) 

DRILLER AND DRILLING COMPANY 

RIG TYPE DRILLING METHOD 
TREMIE & PUMPDIG EQUIPMENT 
GROUT VOLUME PLACED (FP or GAL) 
CASING REMOVED (YM) 

TYPE DIAMET=(M) 
LENGTH 0 

CASING LEFT IN PLACE (YM) 
TYPE DIAMETER (M) 
LENGTH 0 

SURFACE SEAL DEPTH (FI') 
CONCRETE PAD INSCRIPTION 
METAL ID PLATE INSTALLED (YM) 
ABANDONMENT METHOD 

DATE SET 

DISPOSITION OF MATERIAL REMOVED 

COMMENTS OR PROBLEMS ENCOUNTERED 

STATE WELL ABANDONMENT FORM SUBMITIED TO GROUNDWATER DIV (YN 
DATE FORM SLIBMITIED 

Completed by Date 

Checked by Date 
h n t  Name Signature 


